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A METHOD FOR DETERMINING OIL MISTS BY FLUORESCENCE

M. V. Alekseyeva and Ts. A. Golfdina

All-Union Scientific-Research Labor Welfare Institute
All-Union Central Soviet of Trade Unions

shops tend to form oil mists
have a sensitive method for
o combat the obvious hazard

Since lubricating oils used in metalworking
through heating or spraying, it is necessary to
determining their presénce in the air in order t
they cause for the workers.

The currently-used grevimetric analysis is too prolonged and not suffi-
clently-sensitive, and in view of its shortcomings these guthors advance &
sethod based on the fact that saturated hydrocarbons (the main constituents
of mineral oils) glow with a blue or violet hue in ultraviolet light.

Experiments were conducted with Drogobychkiy spindle, machine, compres=
gor, and cylinder olls; and it was established that at concentrations not ex-
ceeding 10-% to 4+10-% grams per milliliter the intensity of luminescence of
the oil solutions is proportional to the amount of oil in the solution.

Therefore, a visual fluorescence method of determination was devised,
employing dichloreothane as solvent, & FRK-U mercury-quartz vacuum tube as
the source of ultraviolet light, and an assembly recommended by M. A. Kon~-

stantinova-Shiezinger(1l).

Standard sclutions, prepared by & method corresponding to actual condi~
tions (that is, taking into account whether the mist was formed by spraying
or by heating, becauss the fluorescence shade varies with the temperature of
mist formetion) were made containing 0.000, 0.005, 0.02, 0.0k, 0.06, 0.08,
0.10, 0.20, 0.30, and 0.4%0 milligram per 4 milliliters of dichloroethane.

sructed for the preparation of standerd

sed with a.stopper-atione iend:and with an

“and of @ narrow part which
The total volume of the

The mist generator especlally cone
-solutions consisted of+a wide pdart, clo
opening T7-8 milliliten in. ddameter in the other end,
was combined with a 500-mililiter evacuated pipette.
mist generator was not more than 50 milliliter.
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The oil (usually 15-20 drops) was introduced into the mist generator from
a dropper, the weight of the oil having been previously determined. The mist
generator was placed in a sand basin so that it would be on the same level as
the mercury reservoir of the thermometer. This sand basin was heated to the
desired temperature, and then the tube of the dropper was introduced into the
mist generator to a level 1-2 centimeters below the stopper, and 1-2 drops of
oil were released before the dropper was withdrawn.

The mist was drawn off into the pipette; and after the mist generator
had been removed from the basin, the residue was weighed.

The pipette was allowed to stand for 30-40 minutes before it was washed
with dichioroethane and the resulting solution was poured off into a 25-50
milliliters measuring flask. The dichloroethane pouring off from the pipette
was checked in ultraviolet light. The solution in the measuring flask was
then brought up to the mark end a standard solution having a concentration of
0.10 milligrams oil per 1.0 milliliters solution was prepared from it.

The difference in the weight of the mist generator before and after the
experiment indicated the portion of the oil which was not used up in the forma-
tion of the fog. Subtraction of this quantity then from the original weight
of the oil gave the amount of oil in the measuring flask. The solutions in
the measuring flasks prepared from samples were matched against standard solu-
tions in order to gauge the quantities of oil in them (according to their in-
tensities of luminescence).

This method saves time, since no chemical reaction is involved. The pro-
cedure is described as simple, accurate, and sensitive in the ranges of 0.005-
0.40 milligrams in 4.0 milliliters, and is recommended for use in the shops.

Results were presented in the following table:

Determination of Mineral 0il by the Fluorescence Method

Amt of 0il Used {mg) 0il Found {(mg) Deviation (mg)

0.005 0.00kL -0.001

0.010 0.010 -

0.015 0.020 ' +0.005

0.030 0.0k0 40.010

0.040 0.0Lko -

0.050 0.050 : - :
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